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(57) Abstract: The invention relates 
to 5-thiapethilones and 15-disubstituted 
epothilones according to formula I (I) with the 
following meanings: X= >C = O or >S = O R* 
= Ci^ alkyl or Cj^ alkenyl R^ = H or Ci^ alkyl 
Y - Z = >C=C< or >C-0-C< (epoxide ring) R^ 
= H, Ci^ alkyl or C2^ alkenyl R^= bicycloaryl, 
bicycloheteroaryl or -C{K^) - CH-R*. where R^ 
= H or CH3 and R^ = aiyl or heteroaryl X not 
being >C=0 ifR^ = H. 
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Gesellschaft ftlr Blotechnoloqlsche Forschunq mbH (GBF) 

5-TKIAEPOTHILONES AND IS-DISUBSTITUTED EPOTHILQNES 

The present invention relates to 5-thiaepothilones and 15- 
disubstituted epothilones which are 16-membered cytotoxic 
macrolides of formula I with an application potential in 
cancer therapy and in the treatment of other instances of 
cell growth impairment. 

Epothilones are well known. They can be obtained by 
fermenting the myxobacteritun Sorangixim cellulosum (GBF) by 
semisynthesis (GBF, BMS) by genetic engineering and 
heterologous expression (Kosan Biosciences), by total 
synthesis (Danishef sky, Nicolaou, Schinzer, Novartis, 
Schering) • 

All the epothilones which have become known so far have the 
common characteristic of carrying a keto group (X = 
carbonyl) in position 5 and a hydrogen (R^ = H) on the C15 
atom. The present invention relates to epothilones which, 
in contrast to the known state of the art, exhibit either 

(1) a sulphoxide group for X or 

(2) an alkyl or alkenyl group by way of on the C15 
carbon atom or 

(3) both a sulphoxide group X and an alkyl or alkenyl 
group as radical R^. 

The invention also relates to epothilones of the following 
general formula I: 
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with the following meanings: 

X = >C = 0 or >S « 0 

= Ci-s alkyl or C2-6 alkenyl 

= H or Ci-6 alkyl 
Y - Z = >C=C< or >C-0-C< (epoxide ring) 

= H, Ci~6 alkyl or C2-6 alkenyl 
R^ = bicycloaryl, bicycloheteroaryl or -C(R^) = CH-R^, 

where 

R^ = H or CH3 and 

R^ = aryl or heteroaryl 

X not being >C-0 if R^ = H. 

A compound of the general formula I with Z-Y = >C=C< can be 
produced from a compound of formula 1 by aldol reaction 
with a compound of formula 2. In the following reaction 
scheme, P represents a protective group common in 
epothilone chemistry, such as a silyl group. Subsequently, 
the compound of formula 3 thus obtained is reacted, with 
ring closure (formation of lactone), to a compound of 
formula 4. 

A compound of the general formula I with Y-Z = > C"0-C < 
(epoxide ring) can be produced by reacting a compound of 
formula 5 with a compound of formula 6 in an aldol 
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reaction. The resulting compound of formula 7 can be 
cyclised after liberating the aldehyde group from the 
acetal in an aldol reaction, whereupon the lactone thus 
obtained is subjected to epoxidation in position 12,13. 
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Below, the invention is further illustrated by two 
synthesis examples. 

Synthesis example la: X = SO, R^, = CH3, 

Z - Y = C=C, R^ = H, R^ = 

with R^ = CH3 , R^ = 4-(2-methylthiazolyl) 




P = protective groups, e.g. silyl 
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CLAIMS 



1. 



Epothilone of the general formula (I) : 



C3 




6H 



X 



with the following meanings: 

X = >C = 0 or >S = O and/or 

= Ci-6 alkyl or C2-6 alkenyl and/or 

= H or Ci-6 alkyl and/or 
Y - Z = >C=C< or >C -0- C< (epoxide ring) and/or 

= Ci-6 alkyl or C2-6 alkenyl and/or 
R^ = bicycloaryl, bicycloheteroaryl or -C(R*) « CH-R^^ 

where 

r5 = H oir CH3 and 

R^ = aryl or heteroaryl, 

X not being >C==0 if R^ H, 

and one, a plurality or all conceivable combinations 
of the radicals X, rS R^ R^^ RS R^ and Y - Z 

2, Epothilone according to claim 1, where R* is a 
bicycloaryl or bicycloheteroaryl radical coiranon in 
epothilone chemistry, 

3. Epothilone according to claim 1, where R^ is an aryl 
or heteroaryl radical common in epothilone chemistry. 
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4. Epothilone according to claim 3, where the heteroaryl 
radical is a monocyclic 5 or 6-meinbered heteroaromatic 
which may exhibit one or a plurality of 0 and/or N 
and/or S atoms in the ring. 

5. Epothilone according to claim 3^ where the aryl 
radical may be a heteroaromatic with one or a 
plurality of and in particular 1, 2, 3 or 4 
heteroatoms. 

6. Agent for cancer therapy and/or treating other 
instances of cell growth impairment, consisting of or 
containing one or a plurality of epothilones according 
to any one of the preceding claims, apart from the 
usual auxiliary agents. 
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